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THE FIRST G ENERALIZED SPECKLE^NQISE PATTERN REDUCTION 
METHOD OF THE PRESENT INVENTION 



Prior to illumination of the target with the planar laser 
illumination beam (PLIB), modulate the spatial phase of the 
transmitted PLIB along the planar extent thereof according to 
a spatial phase modulation function (SPIVIF) so as to produce 
numerous substantially different time-varying speckle-noise 
patterns at the image detection anray of the IFD Subsystem 
during the photo-integration time period thereof. 



Temporally average the numerous substantially different 
time-varying speckle-noise patterns produced at the image 
detection array in the IFD Subsystem during the photo- 
integration time period thereof, so as to thereby reduce the 
power of the speckle-noise pattem observed at the image 
detection array. 
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THE SECOND GENERALIZED SPECKLE-NOISE PATTERN REDUCTION 



METHOD OF THE PRESENT INVENTION 



Prior to illumination of the target with the planar laser 
illumination beam (PLIB), modulate the temporal intensity of 
the transmitted PLIB along the planar extent thereof 
according to a temporal intensity modulation function (TIMF) 
so as to produce numerous substantially different time- 
varying speckle-noise pattems at the image detection array 
of the IFD Subsystem during the photo-integration time 
period thereof. 



Temporally average the numerous substantially different 
time-varying speckle-noise patterns produced at the image 
detection array in the IFD Subsystem during the photo- 
integration time period thereof, so as to thereby reduce the 
power of the speckle-noise pattern observed at the image 
detection array. 



FIG. 1I13B 




FIG. 1I14B 



1:^ 

o 
m 



m 



o 



TIM 
Controller 



22. 



447 



Temporal 

Intensity 

Modulation 

Control 

Signals 




443 



FIG. 1I15A 



Mode-Locked Laser Diode 
(MLLD) Array 



I'y 



,444 



Multimode 

Diode Laser Cavity 

(In GaAsp) AX 



Colimating Lenslet 



^447 ^2 2 



I 




445 >r 



f 



fMLa=C/2L 



449 
Mirror 



446 448 

Active Mode Locker Passive Mode Locker 

(Temporal Intensity (Saturable Absorber) 
Modulator) 



13' 



FIG. 1I15B 



Q 

Ls 3 



in 

ru 



TIM 

Controller 



22 



751 



Temporal 

Intensity 

Modulation 

Control 

Signals 




Timing 





Signal \ 


Micro- 


22 






Controller 




< f> 

Control » 



Data 



(762) 



(762) 



(762) 



■vto 



VLD 




VLD 




VLD 













764 
— ► 



•13 



Dig. 
Pot. 



X 



h 

763 



•13 



Dig. -V ■ 
fp763 



13 



Dig. 
Pot. 



X 



h 

763 



761 

(TIM Controller) 



FIG. 1I15D 




FIG. 1I15F 



O 



COI 

E 

*i 

CL 
0) 

CO 



< 



1* 



in 



6 



s 

0} 

I 



Q 
CO 

D 
C 

T3 



t5 

<D 

Q 

a> 
o 

CD 

E 



CO 

CO 



0) 





UJ 
Q 




8s 
















INGI 
TRU 




> w 




O 






§ 




u. 






CD 



u. 



n 





< 
CO 



CO ff^ 2^-5 
" x: 



7= y s 



O ir m C 



THE THIRD GENERALIZED SPECKLE-NOISE PATTERN REDUCTION 
METHOD OF THE PRESENT INVENTION 
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Prior to illumination of the target with the planar laser 
illumination beam (PLIB), modulate the temporal phase of the 
transmitted PLIB according to a temporal phase modulation 
function (TPMF) so as to produce numerous substantially 
different time-varying speckle-norse patterns at the image 
detection array of the IFD Subsystem during the photo- 
integration time period thereof. 



Temporally average the numerous substantially different 
time-varying speckle-noise pattems produced at the image 
detection array in the IFD Subsystem during the photo- 
integration time period thereof, so as to thereby reduce the 
power of the speckle-noise pattern observed at the image 
detection array. 
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THE FOURTH GENERALIZED SPECKLE-NOISE PATTERN REDUCTION 



METHOD OF THE PRESENT INVENTION 



Prior to illumination of the target with the planar laser 
Illumination beam (PLIB), modulate the temporal frequency of 
the transmitted PLIB along the planar extent thereof 
according to a temporal intensity modulation function (TIMF) 
so as to produce numerous substantially different time- 
varying speckle-noise patterns at the image detection array 
of the IFD Subsystem during the photo-integration time 
period thereof. 



Temporally average the numerous substantially different 
time-varying speckle-noise patterns produced at the image 
detection array in the IFD Subsystem during the photo- 
integration time period thereof, so as to thereby reduce the 
power of the speckle-noise pattern observed at the image 
detection array. 
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THE FIFTH GENERALIZED SPECKLE-NOISE PATTERN REDUCTION 



METHOD OF THE PRESENT INVENTION 



Prior to illumination of the target with the planar laser 
illumination beam (PLIB), modulate the spatial intensity of the 
transmitted PLIB along the planar extent thereof according to 
a spatial intensity modulation function (SIMF) so as to 
produce numerous substantially different time-varying 
speckle-noise patterns at the image detection an^ay of the 
IFD Subsystem during the photo-integration time period 
thereof. 



Temporally average the numerous substantially different 
time-varying speckle-noise patterns produced at the image 
detection array in the IFD Subsystem during the photo- 
integration time period thereof, so as to thereby reduce the 
power of the speckle-noise pattern observed at the image 
detection array. 
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THE SIXTH GENERALIZED SPECKLE-NOISE PATTERN REDUCTION 
METHOD OF THE PRESENT INVENTION 



After illumination of the target with the planar laser 
illumination beam (PLIB)» modulate the spatial intensity of the 
reflected/scattered (I.e. received) PLIB along the planar 
extent thereof according to a spatial intensity modulation 
function (SIMF) so as to produce numerous substantially 
different time-varying speckle-noise patterns at the image 
detection array of the IFD Subsystem during the photo- 
integration time period thereof. 



Temporally average the many substantially different time- 
varying speckle-noise pattems produced at the Image 
detection array in the IFD Subsystem during the photo- 
integration time period thereof, so as to thereby reduce the 
speckle-noise pattern observed at the Image detection array. 



B 



FIG. 1I22B 



T!5ST 



iO 

m 

t -ssr 



^46 4 



Electro-Optical 
Rotating 
Iris 



l\/lodule 
Housing 

3A' 



460 




460 463 SIMF 461 



FIG. 1I23A 



Module 
Housing 



Mechanically- 
Rotating 
Iris 



470 



■299 I 477 

471 SIMF 



Optical 
Axis 



^478 




Optical 
Axis 



FIG. 1I23B 



CO 

E 

(D 
■O *5 
O CD 
Jd Q. 



(D 
:= 
CO 



CD 



CO 



0 
w 

'o 

z: 
t 

O 

CO 

O 



5 



c 
o 

O 

<D 
D 



CO 

E 

(D 

I 

=} 

a 



C3 




CM 




THE SEVENTH GENERALIZED SPECKLE-NOISE PATTERN REDUCTION 
METHOD OF THE PRESENT INVENTION 
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After illumination of the target with the planar laser 
Illumination beam (PLIB). modulate the temporal intensity of 
the reflected/scattered (i.e. received) PLIB along the planar 
extent thereof according to a temporal intensity modulation 
function (TIMF) so as to produce many substantially different 
time-varying speckle-noise patterns at the image detection 
array of the IFD Subsystem during the photo-integration time 
period thereof. 



Temporally average the many substantially different time- 
varying speckle-noise patterns produced at the image 
detection an^y In the IFD Subsystem during the photo- 
Integration time period thereof, so as to thereby reduce the 
speckle-noise pattern observed at the image detection array. 
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